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Because of the use, with heavier plates, of rivet diameters which are proportionately too small, these ratios of pitch to thickness of plate will be found to decrease in practice as the thickness of plate increases. Thus for -J" plates they become 5t, 6.6t, 10.25!, and i6t, respectively.*
 81.	Materials   to  be  Used. — The  material   to  be used in
riveted joints depends, of course, on the nature of the work,
but in general it may be said that extremely mild and highly
ductile steel as free from phosphorus and sulphur as possible
should be used.    Open-hearth steel is greatly to be preferred to
Bessemer, f
 82.	Plates  with  Upset  Edges. — Some   boiler-makers    have
adopted, as an expedient for saving material, a method of using
plates with thickened (upset) edges.   If we let t represent the
thickness of the body of the plate and tr the thickness of the edge,
while a represents the pitch and d the diameter of hole, then, when
f-t
'a-d'
the joint will be as strong as any other section of the plate, the joint being proportioned, of course, for the thickness ?. It is . customary to thicken only the edges which form the longitudinal seam. This method is open to two serious objections. Unless the plates are very carefully annealed after being upset they are almost certain to be weakened by indeterminate working and cooling stresses. Moreover, although the original new joint may show as high an efficiency as if the plates throughout were of the thickness /', as corrosion proceeds, it acts more on the plate away from the joint than at the joint, because at the latter place the plate is protected by the cover-plate or rivet-head or both. The
* For quadruple and quintuple butt joints they may be 3it and 48^, respectively.
t Standard specifications can be found in the A.S.M.E. Boiler Code.

